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(54) METHOD AND DEVICE FOR MANAGING MULTIMEDIA FILE 



(57) A managing method for a multimedia file in- 
cludes the steps of: generating index information includ- 
ing a source identifier expressing a source having one 
or more of management units associated with the mul- 
timedia file as a title frame, positions of a leading frame 
and tail frame of the title frame in the source, and a po- 
sition of a reference frame for decoding the leading 
frame; and recording the index information onto a re- 



cording medium, attaching the index information to the 
multimedia file. The managing method for a multimedia 
file may Include the steps of: causing a user to specify 
one or more of the management units associated with 
the multimedia file as a title frame; generating index in- 
formation in which a bit stream obtained by encoding a 
specified title frame is embedded, and recording the in- 
dex information onto a recording medium, attaching the 
index information to the multimedia file. 



FIG.3 



52 



DEFAULT 
SPECIFYING 
SECTION 



USER'S 
INPUT 



TITLE FRAME 
SPECIFYING 



60 



t r 


56 
58 


REPRODUCING/ 
DISPLAYING SECTION 


\ 


EXTRACTION FILE 

DETERMINING 

SECTION 







MULTIMEDIA. 
DATA INPUT 



62 

dL 

TITLE FRAME ANALYZING 
/GENERATING SECTION 





50 



TfTLE FILE NAME 
STORING SECTION 



TrrLE REFERENCE 
FRAME POSmON 
STORING SECTION 



-74 



TITLE FRAME POSITION 
STORING SECTION 



DIFFERENT RLE INPUT 



64 



TITLE FRAME 
INFORMATION 
ATTACHING SECTION 



MULTIMEDIA 
-INFORMATION 
FILE OUTPUT 



Printed by Jouve, 75001 PARIS (FR) 



1 EP 1 111 

Description 

Technical Field 

[0001] The present Invention relates to management 5 
of a multimedia file, and particularly, to a method and 
apparatus for managing a multimedia file by linking in- 
dex information to the multimedia file in order to identify 
contents of the multimedia file with ease. 

10 

Background Art 

[0002] With the advent of the advanced semiconduc- 
tor technology, sophisticated image processing technol- 
ogy, growth in high speed network, and further, wide- 15 
spread use of digital video cameras, digital still cameras 
and the digital sound recording/reproducing technology 
in recent years, the number of multimedia files requiring 
management has been Increasing. In a case where 
many of multimedia files are to be managed, a need for 20 
some contrivance arises in order to specify contents of 
a multimedia file. The most popular way adopted for the 
purpose is to give a title that expresses contents of the 
multimedia file to the multimedia file itself. For example, 
a title "Birthday Party for My Wife in "95" is the case. 25 
[0003] Furthermore, a case exists such that a com- 
ment on a file can be attached to the file as an attribute 
or additional information thereof in some of operating 
systems (OS) for a personal computer. On such an op- 
erating system, information expressing contents of a file 30 
can be further attached to the file attribute or additional 
information in addition to a title of the file. Generally 
speaking, while there is a limitation on a length of a title, 
a length of information which can be attached to a file 
as an attribute thereof is longer than the limitation; there- 35 
fore, more detailed information can be provided. 
[0004] When information that expresses contents of 
a multimedia file as a title or an attribute is attached to 
the multimedia, a person responsible for linking the title 
or Information would be able to identify a desired file 40 
among many of files. Others, however, will have difficul- 
ty in correctly knowing contents of a multimedia file 
based solely on a title or information attached to the mul- 
timedia file. Especially, it will be more difficult to find a 
multimedia file with desired contents among many files 45 
based solely on a title or such information thereof. Con- 
sequently, it has been a common practice to investigate 
contents of multimedia files one by one to identify the 
contents thereof to find out a desired multimedia file. 
[0005] A technique to solve such a problem is dis- so 
closed in Japanese Patent Laying-Open No. 6-195880 
(1994). The technique disclosed in the publication re- 
lates to an image file Including, for example, an intra- 
coded picture (referred to as I picture) as defined in 
MPEG (Moving Picture coding Experts Group). An I pic- ss 
ture is obtained by encoding one frame of an image to 
be encoded, regarding it as a still picture. That is, the I 
picture is a frame Image encoded without using inter- 
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frame prediction. Hence, the original frame can be de- 
coded without referring to another picture. 
[0006] According to this prior art technique, one or a 
plurality of I frames (frame constituted of an I picture) in 
each image file are selected in advance, selected en- 
coded data itself or position information of the selected 
encoded data in the image file is extracted and the data 
or the information is linked to the head end of the image 
file as a management heading. Thus, frames expressed 
with encoded datas are restored based on management 
headings at the heads of many image files and dis- 
played into a list. 

[0007] Fig. 1 shows a file structure that was adopted 
in the prior art. Referring to Fig. 1, an image file 30 in- 
cludes: a management heading 32 stored on a record- 
ing medium such as a hard disk; and a moving picture 
data 34 consisting of I frames cyclically placed and a 
plurality of P frames inserted between I frames. The P 
frame is a frame constituted of a P picture (predictive- 
coded picture) obtained by encoding based on predic- 
tion from the previous I frame of the frame of interest. 
The management heading 32 contains information 
specifying contents of a selected I frame itself or a po- 
sition of the selected I frame. 

[0008] Fig. 2 shows a system configuration for output- 
ting a prior art image file 30. In this system, position In- 
formation of a selected I frame is stored in the manage- 
ment head|ng 32. Referring to Fig. 2, a prior art system 
40 includes: a title frame specifying section 42 for spec- 
ifying one or more I frames representing contents of 
each of image files; a title frame position analyzing sec- 
tion 44 for analyzing a position of the one or more I 
frames in each of image files; and a title frame informa- 
tion generating section 46 for attaching information on 
the position of the one or more I frames analyzed by the 
title frame position analyzing section 44 to the head of 
the each of image files as a management heading 32. 
Note that the title frame specifying section 42 specifies 
a default value (for example, an I frame at the leading 
place) as a title frame when no title frame is specified 
by a user. 

[0009] In each of image files, some of I frames ar- 
ranged cyclically are inevitably contained. Data in an I 
frame can be presented to a user in the form which the 
user can see without the help of data of another frame, 
similar to a still picture. Hence, any one can see an im- 
age of an I frame specified by the heading of an image 
file to identify contents of the image file and determine 
whether or not the image file is a desired one. 
[0010] The technique shown in the publication of the 
above described Japanese Patent Laying-Open No. 
6-1 95880(1 994) has some of problems remaining to be 
solved. First of all, in this prior art technique, an I frame 
is limltedly selectable for a management heading. Even 
if a desired image is Intended to be a heading image, 
the desired image cannot be a heading image when it 
is not of an I frame. Hence, in the prior art, a user cannot 
specify an arbitrarily selected frame as a heading image. 
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[001 1 ] Furthermore, in a case where there is a file that 
expresses satisfactorily contents of a multimedia file as 
a different file from the contents of the multimedia file, 
a problem arises in that the differentf ile cannot be spec- 
ified as a title frame for a heading. In such a case, the s 
different file can be desirably specified as a heading of 
the multimedia Information file. 
[001 2] Besides, In a case where a title frame is a pic- 
ture, it is more preferably used because of directly ex- 
pressing the contents of a file if not only a still picture 
but also any moving picture can be specified. 
[0013] The invention has been made In order to solve 
the above described problems and it is accordingly an 
object of the invention to provide a method and appara- 
tus for managing a multimedia information file capable 
of specifying any frame as a title frame for use In a head- 
ing. 

[0014] It is another object of the Invention to provide 
a method and apparatus for managing a multimedia in- 
formation file capable of specifying not only a still picture 
but also a moving picture as a heading image. 
[001 5] It is still another object of the invention to pro- 
vide a method and apparatus for managing a multimedia 
Information file capable of specifying any frame of any 
file including a file other than a multimedia information 
file to be processed as a heading image. 
[0016] It is yet another object of the present invention 
to provide a method and apparatus for managing a mul- 
timedia information file capable of specifying not only a 
still picture but also a moving picture including a file oth- 
er than a multimedia information file to be processed as 
a heading image. 

Disclosure of the Invention 

[0017] According to an aspect of the present inven- 
tion, a managing method for a multimedia file includes 
the steps of: generating index information including a 
source Identifier expressing a source having one or 
more management units associated with a multimedia 
file as a title frame, positions of a leading frame and tail 
frame of the title frame in the source, and a position of 
a reference frame for decoding the leading frame; and 
recording said index Information onto a recording medi- 
um attaching said index information to said multimedia 
file. 

[0018] Since Index information includes positions of 
not only a leading frame but also a tail end of a title 
frame, a seizes of multimedia data including a plurality 
of management units can be used as the title frame. In 
this case, contents of a multimedia file can be identified 
with ease as compared with a case where only one 
frame having a specified characteristic is used as the 
title frame. 

[001 9] According to another aspect of the present in- 
vention, a managing method for a multimedia file in- 
cludes the steps of: causing a user to specify one or 
more management units associated with a multimedia 



file as a title frame; generating index information in 
which a bit stream obtained by encoding a specified title 
frame is embedded; and recording the index information 
onto a recording medium attaching the index informa- 
tion to the multimedia file. 

[0020] A bit stream obtained by encoding a specified 
title frame Is embedded in a title frame and attached to 
a multimedia frame. Hence, even if data of an original 
title frame is modified or deleted, a title frame can be 
correctly presented and contents of the file can be iden- 
tified with ease. This procedure may be combined with 
the first managing method for a multimedia file de- 
scribed above. In that case, a flag indicating a kind of 
information contained In index information is set to the 
index information. 

[0021] The step of generating index information pref- 
erabfy Includes a step of generating a plurality of pieces 
of index information and the recording step includes a 
step of recording the plurality of pieces of index infor- 
mation and information for specifying the number of the 
pieces of index information onto a recording medium, 
attaching the plurality of pieces of index information and 
the Information for specifying the number of the plurality 
of pieces of the index information to the multimedia file. 
[0022] Since a plurality of pieces of index information 
can be linked to a multimedia file, contents of the file 
can be expressed In a variety of ways, thereby enabling 
determination of contents of the multimedia file with 
more ease. 

[0023] According to still another aspect of the present 
Invention, a managing apparatus for a multimedia file 
includes: an index information generating section gen- 
erating index information including a source Identifier 
expressing a source having one or more management 
units associated with the multimedia file as a title frame, 
positions of a leading frame and tail frame of the title 
frame in the source and a position of a reference frame 
for decoding the leading frame; and an index information 
linking section recording the index information onto a re- 
cording medium, attaching the index information to the 
multimedia file. 

[0024] Since index information includes positions of 
not only a leading frame but also a tail end of a title 
frame, a series of multimedia data including a plurality 
of management units can be used as a title frame. In 
this case, contents of the multimedia file can be identi- 
fied with ease as compared with a case where only one 
frame having a specified characteristic is used as the 
title frame. 

[0025] According to yet another aspect of the present 
invention, a managing apparatus for a multimedia file 
includes: a frame specifying section causing a user to 
specify and extract one or more management units as- 
sociated with the multimedia file as a title frame; an in- 
dex information generating section generating index in- 
formation in which a bit stream obtained by encoding an 
extracted title frame is embedded; and an index infor- 
mation attaching section recording the index information 



15 



20 



25 



30 



35 



40 



45 



50 



BNS oaae 3 



5 



EP1 111 612 A1 



6 



onto a recording medium, attaching the index informa- 
tion to the multimedia file. 

[0026] A bit stream obtained by encoding a specified 
title frame is embedded in a title frame and attached to 
a multimedia file. Hence, even if data of an original title s 
frame is modified or deleted, the title frame can be cor- 
rectly presented and contents of the file can be identified 
with ease. This procedure may be combined with the 
first managing apparatus for a multimedia file described 
above. In that case, a flag indicating a kind of information 10 
contained in index Information is set to the index infor- 
mation. 

[0027] It is preferable that the Index Information gen- 
erating section generates a plurality of pieces of index 
information and the index information attaching section is 
records a plurality of pieces of Index Information and in- 
formation for specifying the number of the Index infor- 
mation onto a recording medium, attaching the plurality 
of pieces of index information and the Information for 
specifying the number of the index information pieces 20 
to a multimedia file. 

[0028] Since a plurality of pieces of index information 
are attached to a multimedia file, contents of the file can 
be expressed in a variety of ways, thereby enabling de- 
termination of contents of the multimedia file with more 25 
ease. 

Brief Description of the Drawings 

[0029] 30 

Fig. 1 shows an example structure of an image file 
in the prior art; 

Fig. 2 is a diagram showing an configuration for out- 
putting an image file in the prior art; 35 
Fig. 3 is a block diagram of an apparatus of a first 
embodiment of the present Invention; 
Fig. 4 is a representation showing a format of a title 
frame specifying portion in the first embodiment of 
the Invention of the present application; <o 
Fig. 5 is a representation schematically showing a 
process of extracting a title image from a multimedia 
information file when an I frame is used as a still 
picture title; 

Fig. 6 schematically shows a process of extracting 45 
a title image from a multimedia information file when 
a P frame is used as a still picture title; 
Fig. 7 schematically shows a process of extracting 
a title image from amultlmedia information file when 
a P frame included in a different file is used as a still so 
picture title; 

Fig. 8 schematically shows a process of extracting 
a title image from a multimedia information file when 
a plurality of frames having an I frame as a leading 
frame are used as a moving picture title; ss 
Fig. 9 schematically shows a process of extracting 
a title image from a multimedia information file when 
a plurality of frames having a P frame as a leading 



frame are used as a moving picture title; 
Fig. 10 schematically shows a process of extracting 
a title image from a multimedia information file when 
a plurality of frames having a P frame as a leading 
frame, included In a different file, are used as a mov- 
ing picture title; 

Fig. 11 schematically shows a process of extracting 
a title image from a multimedia information file when 
still picture data, in a different file, is to be a still pic- 
ture title; 

Fig. 12 schematically shows a process of selecting 
a file based on a file name field; 
Fig. 13 schematically shows a process of determin- 
ing a title frame position based on a variety of pieces 
of information in a header; 
Fig. 14 is a flow chart showing a process for prepar- 
ing title frame information when recording a moving 
picture; 

Fig. 1 5 is a flow chart showing a process for prepar- 
ing title frame information for a moving picture re- 
corded already; 

Fig. 1 6 is a flow chart showing a process for decod- 
ing and displaying a title frame; 
Fig. 1 7 is a block diagram of an apparatus of a sec- 
ond embodiment of the invention of the present ap- 
plication; 

Fig. 18 schematically shows a title frame image 
used in the second embodiment; 
Fig. 19 is a representation showing an example 
structure of a multimedia information file and a proc- 
ess of extracting a title image based on header in- 
formation; and 

Fig. 20 is a more detailed representation showing a 
header of the multimedia information file shown in 
Fig. 19. 

Best Modes for Carrying Out the Invention 

[0030] In the following descriptions, the term "multi- 
media data" means any data Including a character, a 
picture, voice, sound, a graphic, a video image and oth- 
ers. Furthermore, in the following descriptions as well, 
when the term to input NULL into a field" is used, the 
term means that an input value into the field is not spe- 
cifically defined and at the time, a NULL code is stored 
into the field. As a NULL code, either all zeros in a binary 
notation as a general practice or alternatively a specified 
value defined in advance of operation may be used. 
[0031] While the following description will be given 
mainly of an image file, the invention is applicable to not 
only an image file, but also general multimedia data 
such as including voice and a graphic and entire data 
having a unit manageable In a general way such as a 
frame, GOP, a macro block and a slice. 
[0032] The term "I frame" means a frame constituted 
of an I picture (Intra-coded picture) obtained by encod- 
ing one frame of an image to be encoded, regarding the 
one frame as a still picture in MPEG, as described 
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above. The term °P frame" means a frame constituted 
of a P picture obtained by encoding based on prediction 
from one frame at a previous time of the frame of inter- 
est. The term M B frame 0 means a frame constituted of a 
B picture (bidirectionalty predictive picture) obtained by 
encoding through interpolation on I frames or P frames 
at subsequent and previous times of the frame of inter- 
est. The abbreviation "GOP" (Group of pictures) means 
a group of images including an I frame, a P frame and 
a B frame combined, described above. 
[0033] The term "macro block" (MB) generally means 
a matrix of 16 x 16 pixels. A macro block is used In a 
temporal Information compression (interframe predic- 
tion) by motion compensation. 
[0034] The term "slice" is a band of a macro block of 
an arbitrary length. Note that one slice cannot extend 
over two or more pictures. 

[0035] Referring Fig. 3, an image managing appara- 
tus 50 according to the first embodiment of the present 
invention Is an apparatus for outputting a multimedia in- 
formation file with a management heading attached us- 
ing multimedia data to be processed as an Input. The 
image managing apparatus 50 includes: an extr action 
file determining section 58 selecting a file including an 
image as a title frame (a heading image) according to 
an input of a user; a reproducing/displaying section 56 
reproducing/displaying contents of a file determined by 
the extraction file determining section 58; a title frame 
specifying section 54 specifying a part that is to be a title 
frame in an image file displayed by the reproducing/dis- 
playing section 56 according to a user's operation; a de- 
fault specifying section 52 specifying a title frame ac- 
cording to a default method registered in advance of op- 
eration; a default/specification switching section 60 se- 
lecting an output of the title frame specifying section 54 
when an input from a user exists, or an output of the 
default specifying section 52 when no input from a user 
exists; a title frame analyzing/generating section 62 an- 
alyzing information outputted from the default/specifica- 
tion switching section 60 to output a file name containing 
a specified tide frame, a position of an I frame in the 
specified file necessary for correctly restoring a frame 
at a start position of the specified title frame in the spec- 
ified file, and a start position and a start position and a 
finish position of the specified title frame; and a title 
frame information attaching section 64 attaching a title 
file name, a position of a title reference frame, start and 
finish positions of a tide frame outputted by the title 
frame analyzing/generating section 62 to multimedia 
data as a management heading. Note that when a user 
specifies no extraction file to be obtained by use of the 
extraction file determining section 58, multimedia data 
itself to be processed is specified as an extraction file 
as the case of default. 

[0036] The tide frame analyzing/generating section 
62 includes a tide file name storing section 70 analyzing 
information outputted from the default/specification 
switching section 60 to extract and store a file name con- 



taining a specified title name, and further output the file 
name to the tide frame information attaching section 64; 
a tide frame position storing section 72 analyzing infor- 
mation outputted from the default/specification switch- 

5 ing section 60 to determine and store a position of an I 
frame in a specified file necessary for correctly restoring 
a frame at a start position of a specified frame in the 
specifiedfile and further output the position of an I frame 
to the tide frame information attaching section 64; and 

10 a tide frame position storing section 74 analyzing infor- 
mation outputted from the default/specification switch- 
ing section 60 to determine start and finish positions of 
a specified tide dame in a specified file and output the 
determination results to the tide frame information at- 

15 tachlng section 64. What the title file name storing sec- 
don 70 extracts is not limited to a file name of a local file, 
but may be any of information for use in specifying a 
source from which a title image is extracted such as a 
file identifier, a file number, a leading end address of a 

20 file, a file name containing a network path, all of which 
are in a system; and in addition an IP address on a net- 
work connected using TCP/IP (Transfer Control Proto- 
col/Internet Protocol), and URL (Uniform Resource Lo- 
cator) on the Internet, singly or in combination. 

25 [0037] Referring to Fig. 4, a title frame specifying por- 
tion linked by the image managing section 50 includes: 
a title file name specifying a file containing a title frame; 
a title reference frame position specifying a position of 
an I frame, necessary for correctly restoring a title im- 

30 age, in a file specified by a title name; a position of a title 
leading frame indicating a position of a leading frame, 
of one or more frames constituting a title image, in a file 
specified by a title name; and likewise, a position of a 
title tail frame indicating the position of a tail frame. Note 

35 that while in this embodiment, the title frame specifying 
portion is stored in a header attached to the leading end 
of multimedia data, the output is not only located at the 
leading end of multimedia data but may also be dis- 
posed at any location thereof. 

40 [0038] The term "title file name" Is a value extracted 
and outputted by the title file name storing section 70. 
In a case where a NULL is stored here, the file of interest 
can be specified as a default. 

[0039] A position of a title reference frame is a value 
45 extracted and outputted by the title reference frame po- 
sition storing section 72. The title reference frame posi- 
tion is data indicating an offset position relative to the 
file leading end, of an I frame at which decoding is start- 
ed, required for correctly restoring a tide frame when the 
so. title frame is restored and displayed. If the leading frame 
of a tide frame is an I frame, a title reference frame po- 
sition coincides with the leading position of the title 
frame. If the leading dame of the title frame is not an I 
frame, the tide reference frame position is a position of 
55 an I frame required for correctly decoding the title frame, 
that is a position of an I frame among I frames present 
ahead of the leading frame of the title frame, closest to 
the leading frame. 
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[0040] A title leading frame position and a title tail 
frame position are data extracted and outputted by a title 
frame position storing section 74 and indicate positions 
of the leading frame and the tail frame, respectively, 
among one or more frames, serving as a title frame, in 
a file specified by a title name. Note that in this embod- 
iment, a title dame position is an offset from a title lead- 
ing frame position. The title tail frame position is an offset 
from the title leading frame position. Note that the above 
described frame positions can be expressed as differ- 
entials from an arbitrary position in a file as a reference. 
Furthermore, if physical positions of frames on a medi- 
um on which a multimedia information file is finally re- 
corded are known, the frame positions may be specified 
with the respective physical positions. 
[0041] In addition, the leading and tail end positions 
of a title are here specified using a frame position. How- 
ever, a position of a title Image may be specified using 
a unit larger than a frame, forexample, a GOP in MPEG. 
Alternatively, a position of a title image may be specified 
using a unit smaller than a frame, for example, a slice 
or a macro block. By enabling specification of a title im- 
age with a unit larger than a frame, an information 
amount (region) necessary for specifying a title image 
is reduced and frames can be managed using a series 
of pictures to be subjected to special reproduction as a 
unit. Alternatively, by enabling specification of a title Im- 
age using a unit small than a frame, a title image smaller 
than a display size can be specified. 
[0042] According to the invention, by specifying a title 
image using both of a leading frame position and a tail 
frame position as described above, not only a still picture 
but also a moving picture can be used as a title image. 
[0043] The image managing apparatus 50 shown in 
Fig. 3 operates as follows. First, multimedia data is in- 
putted to this apparatus. A user inputs which file of an 
image is to be specified as a title image, using the ex- 
traction file determining section 58. The reproducing/ 
displaying section 56 reproduces/displays the specified 
file according to the file Information outputted by the ex- 
traction file determining section 58. The user specifies 
which part of a displayed image is used as a title image, 
using the title frame specifying section 54. This informa- 
tion is provided to the default/specification switching 
section 60. 

[0044] The default/specification switching section 60 
selectively provides an output of the title frame specify- 
ing section 54 to the title frame analyzing/generating 
section 62 when a user's input by the title frame speci- 
fying section 54 exists, while selectively providing an 
output of the default specifying section 52 thereto when 
no user's input exists. 

[0045] The title file name storing section 70 extracts 
a title file name from input information and stores and 
outputs the title file name to the title frame information 
attaching section 64. The title reference frame position 
storing section 72 extracts a title reference frame posi- 
tion from input information and stores and outputs the 



position to the title frame information attaching section 
64. The title frame position storing section 74 extracts a 
title frame position (a start frame position and a tail frame 
position) from input information and stores and outputs 
5 the position to the title frame information attaching sec- 
tion 64. 

[0046] Thetitle frame information attaching section 64 
prepares a management heading according to a title 
frame specifying portion format shown in Fig. 4 based 

w on the title file name, the title reference frame position 
and the title frame position outputted from the title file 
name storing section 70, the title reference frame posi- 
tion storing section 72 and the title frame position storing 
section 74, respectively, to attach the management 

15 heading to the leading end of Input multimedia data as 
a header and output the management heading in a mul- 
timedia information file. 

[0047] Next, description will be given of a format of a 
multimedia information file having the above described 
20 title frame specifying portion and data handling when a 
title image is displayed based on contents of the file. 
[0048] Fig. 5 shows contents of a multimedia informa- 
tion file when one I frame contained in inputted multime- 
dia data is used as a title frame. Referring to Fig. 5, the 
25 multimedia information file 80 includes a title frame 
specifying portion 82 as Image heading information. 
[0049] The title frame specifying portion 82 Includes: 
a file name 84; a title reference frame position 86; a title 
leading frame position 88; and a title tail frame position 
so 90. Contents of those constituents are described above. 
In the example shown in Fig. 5, a file name of the mul- 
timedia information file 80 itself is stored in the file name 
84. Information indicating a position of an I frame 92, 
which is the fifth frame, is stored in the title reference 
35 frame position 86. NULLs are stored in the title leading 
frame position 88 and the title tail frame position 90. 
[0050] In this case, a still picture constituted of the I 
frame 92 in the multimedia information file 80 is speci- 
fied as a title image. Note that when NULL is stored in 
40 the file name 84, it may be construed that a file of Interest 
is specified. When NULL is stored in the title leading 
frame position 88, it is construed that the title leading 
frame position is the same as the title reference frame 
position. Furthermore, since data (NULL) indicating be- 
4 * ing the same as the title leading frame position 88 is 
stored in the title tail frame position 90, it is construed 
that a title image is a still picture. 
[0051] Fig. 6 shows an example In which a titie image 
is one non-l frame (P frame 96) of the multimedia infor- 
50 mation file 80 itself. A file name of the multimedia infor- 
mation file 80 is stored in the file name 84. A position of 
the last I frame 94 among I frames preceding the P frame 
96 is stored in the title reference frame position 86. An 
offset from the I frame 94 to the P frame 96 is stored in 
55 the title leading frame position 88. In the example of Fig. 
6, the title reference frame position 86 stores "5" and the 
title leading frame position 88 stores "2". Since a title 
image is a still picture, NULL is stored in the title tail 
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frame position 90. Note that the same data as the title 
leading frame position 88 may be stored In the title tail 
frame position 90. 

[0052] Fig. 7 shows a case where a title frame of the 
multimedia information file 80 is a P frame 104 included 
in a multimedia Information file 1 00. In this example, the 
file name 84 stores a file name of the multimedia infor- 
mation file 100. The title reference frame position 86 
stores a position of an I frame 1 02 in the multimedia In- 
formation file 100. The title leading frame position 88 
stores an offset of the P frame 1 04 from the I frame 1 02. 
The title tall frame position 90 stores NULL. 
[0053] Fig. 8 shows a case where a moving picture 
110 constituted of a plurality of frames starting at the I 
frame 94 and ending at a P frame 1 1 2 of the multimedia 
Information file 80 itself is used as a title image. The file 
name 84 stores a file name of the multimedia Informa- 
tion file 80 itself. The title reference frame position 86 
stores a position of the i frame 94. Since the title leading 
frame is the I frame 94, NULL Is stored in the title leading 
frame position 88. A position of the P frame 112 (an off- 
set from the I frame 94) is stored in the title tail frame 
position 90. In this example, "3° is stored in the title tail 
frame position 90. 

[0054] Fig. 9 shows a case where a moving picture 
1 1 0 constituted of a plurality of frames starting at the P 
frame 96 and ending at the P frame 1 1 2 of the multime- 
dia information file 80 itself is used as a title image. The 
hie name 84 stores a file name of the multimedia Infor- 
mation file 80 itself. The title reference frame position 
86 stores a position of the I frame 94, which is the last 
one among I frames preceding the P frame 96. The title 
leading frame position 88 stores an onset from the I 
frame 94 to the P frame 96. In the example shown In 
Fig. 9. "1 ' is stored in the title leading frame position 88. 
The title tail frame position 90 stores an offset from a 
position of the P frame 96 to a position of the P frame 
112. In the example shown in Fig. 9, °2 U Is stored in the 
title tail frame position 90. 

[0055] Fig. 1 0 shows a case where a moving picture 
1 28 constituted of two frames, P frame 1 24 and P frame 
126, included in a multimedia Information file 120 differ- 
ent from the multimedia information file 80 is a title im- 
age of the multimedia information file 80. The file name 
84 stores a file name of a multimedia information file 
120, The title reference frame position 86 stores a po- 
sition of an I frame 122, which is the last one among I 
frames preceding the P frame 124 in the multimedia in- 
formation file 120. The title leading frame position 88 
stores an offset from the I frame 1 22 to the P frame 1 24, 
•2' in the example shown in Fig. 10. The title tail frame 
position 90 stores an offset from the P frame 124 to the 
P fame 126, T in the example shown in Fig 10. 
[0056] Fig. 1 1 shows a case where a file 1 30 different 
from the multimedia information file 80 is a title image. 
It is assumed that the file 130 is a still picture file. The 
file name 84 stores a file name of the file 130. The tile 
reference frame position 86, the title leading frame po- 



sition 88 and the title tail frame position 90 all stores 
NULL. 

[0057] In the example shown in Fig. 1 1 , while the file 
130 is a still picture file, it may be a moving picture file. 

5 In a case where information as in Fig. 11 is stored in 
from the file name 84 to the title tail dame position 90, 
all of the moving picture from the first to the last frames 
are specified as a title Image. 
[0058] Description will be given in the following, of a 

10 method in which a title image is restored based on a title 
frame specifying portion of the above described format. 
Since If an image to be finally restored is determined as 
a still picture or a moving picture, a method for repro- 
ducing/restoring the picture is obvious for a person 

is skilled in the art, detailed description thereof is not given 
here for clarity reason. 

[0059] Referring to Fig. 12, it is determined whether 
or not contents of the file name 84 Is NULL. If the file 
name 84 is NULL, a file of interest is specified (142), 

20 else a different file Is specified (1 44). Needless to say, 
when a file name of the file of interest is stored in the 
file name 84, the file of interest is also specified. 
[0060] Referring to Fig. 13, it is next determined 
whether or not the title reference frame position 86 is 

25 NULL. If the title reference frame position 86 is NULL, it 
is construed that all of a file specified by the file name 
84 is specified (152), else ft is determined whether or 
not contents of the title leading frame position 88 are 
NULL. 

30 [0061] In acase where the contents of the title leading 
frame position 88 is NULL, it indicates that the title lead- 
ing frame position 88 is the same as the title reference 
frame position 86. That is, it means that the frame of the 
title leading frame position 88 is an I frame. In this case, 
35 ft is next determined whether or not contents of the title 
tail frame position 90 is NULL. If the contents of the title 
tail frame position 90 are NULL, it is construed that the 
title leading frame position 88 and the title tail frame po- 
sition 90 are the same. One frame of I frames specified 
40 by the title reference frame location 86 or a still picture 
thereof is specified as a title image. In a case where con- 
tents of the title tail frame position 90 are not NULL, a 
moving picture with an I frame specified by the title ref- 
erence frame position 86 as a leading frame and includ- 
es ing the following frames the last one of which isspecified 
by the title tail frame position 90 is specified as a title 
image. 

[0062] In a case where contents of the title leading 
frame position 88 are not NULL, it means that the title 

so leading frame is not an I frame (is a non-l frame). In this 
case as well, It is determined whether or not contents of 
the title tail frame position 90 are NULL. If the Title tail 
frame position 90 is NULL, it is construed that one frame 
of non-l frames specified by the title leading frame po- 

55 sition 88 Is specified as a title image (1 64). else, a mov- 
ing picture with a non-l frame indicated by the title lead- 
ing frame position 88 as a leading frame and including 
the following series of frames the last one of which Is 
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indicated by the title tail frame position 90 is specified 
as a title image. 

[0063] Note that In the above presented description, 
by storing NULL in a field, it is shown that there is no 
information In the field (the information is the same as 
that of another field). However the present invention is 
not limited to such an implementation. For example, a 
flag indicating whether or not each field exists may be 
provided to a title frame specifying portion for the each 
field. In this case, if data to be stored in a region is NULL, 
a flag is set to a value indicating "nothing" and a corre- 
sponding region is designed not to be provided. By do- 
ing so, since no region in which a frame position is to be 
stored is required, a data storing region can be effec- 
tively utilized. 

[0064] Next, description will be given of a flow of proc- 
ess for preparing title frame information with the above 
described structure with reference to Figs. 14 and 15. 
Fig. 14 is a flow of a process for preparing title dame 
information when a title frame is specified using a default 
value. Typically, this process is performed when an im- 
age is first prepared. 

[0065] In this example, It is assumed that one leading 
I frame of a file of interest is specified as a title frame 
due to reflection of a default value. When multimedia 
data Is first recorded as an image, a system can be set 
such that one leading dame of a file of interest is auto- 
matically used as a title frame in this way. 
[0066] When recording gets started (step S10). infor- 
mation according to setting of default Is stored In ele- 
ments of a title frame specifying portion residing in a 
header portion of a multimedia information file. Herein, 
a name of the file of interest is stored in a title file name. 
Information indicating a position of a leading frame of 
the multimedia Information file is stored in a title refer- 
ence frame position. Note that It is here assumed that 
the leading frame is an I frame at all times. Nulls are 
stored in the title leading frame position and the title tail 
frame position. By doing so, one frame (I frame) at the 
leading position of the file of interest automatically 
serves as a title frame of this multimedia information hie. 
[0067] Referring to Fig. 1 5, when a user sets an arbi- 
trary image as a title frame of a multimedia information 
file, a file including a title frame is selected in step S20. 
Herein, any of the multimedia files itself or a different file 
can be selected. It is assumed that when there is no in- 
put, the file of interest is selected as default. In a case 
where a selected file is a still picture file, though not 
shown, NULLs are stored at this time point in a title ref- 
erence frame position, a title reference frame position, 
a title leading frame position and a title tail frame position 
of a title frame specifying portion, which terminates the 
process. 

[0068] Then, multimedia data in a selected multime- 
dia information file Is reproduced (step S22). During this 
reproduction, it is constantly managed whether or not a 
frame in display Is an I frame and which frame is an I 
frame displayed at a previous time. In such a way, it is 



constantly determined whether or not a reproduction 
pause is Instructed by a user during reproduction (step 
S24) and when an instruction of a reproduction pause 
is issued, the control goes to step S26. 

5 [0069] In step 26, an image in display is frozen. That 
is, an image displayed at that time point stops its motion 
and is presented like a still picture. Information on the 
frame in display is stored in the title reference frame po- 
sition and the title leading frame position. At this time 

10 point, if the frame in display is an I frame, a position of 
the frame is stored in the title reference frame position 
and NULL is stored in the title leading frame position. If 
the frame in display is not an I frame, a position of an I 
frame (typically, the last i frame preceding the frame in 

'£ display) required for displaying the frame in display is 
stored in the title reference frame position and an offset 
from the last I frame to a position of the frame in display 
is stored In the title leading frame position. 
[0070] Next, the apparatus awaits a user's operation 

20 (step S2B). More specifically, at this time, the user spec- 
ifies restart of reproduction, or terminates specification 
of a title frame. 

[0071] In step S30, It is determined whether or not a 
user's specified restart of reproduction. If the operation 

25 specifies the restart of reproduction, reproduction of 
multimedia data is restarted in step S32 from the state 
at a time point at which the reproduction was stopped 
at a previous time. It is constantly monitored by the user 
whether or not a pause is specified during the reproduc- 

30 tion (step S34) and if the pause is specified, the control 
goes to step S36. 

[0072] In step S56, an image currently in display is 
frozen again and an offset between a position of the 
frame in display and a position of a title leading frame is 

35 stored in the title tail frame potion. 

[0073] Meanwhile, If it Is determined that the user 
does not instruct restart of reproduction in step S30, it 
is further determined in step S38 whether or not a user's 
operation is one instructing termination of specification 
of a title frame. If the user does not instruct to terminate 
specifying of a title frame, the control returns to step S28 
to repeat the above described process. If a user's oper- 
ation is one instructing specification of a title frame, a 
value (NULL) indicating that the title tail frame position 

45 is the same as the title leading frame position is stored 
in the title tail frame position In step S40. 
[0074] According to the above described process, 
pieces of information of the title frame specifying portion 
are set. Title frame Inf ormatlon prepared by the process- 

50 jng is provided to an image file. The title frame informa- 
tion may be attached to either the leading end or the tail 
end. Furthermore, it is also allowed that the title frame 
information is a title frame information file different from 
the Image file and the title frame Information file and the 

55 image file are linked to each other. In this case, a special 
rule may be provided between the image file and the 
title frame information file using a file identifier or the like. 
[0075] In this way, by attaching or relating title frame 



8 



NSDOCIO:<EP 1U1612A1 I > 



BNS oaae 8 



15 



EP 1 111 612 A1 



16 



information of the image file to the image file, contents 
of the image file can be displayed so as to be easily un- 
derstood. For example, by automatically reproducing/ 
displaying title frame information provided to the image 
file at the time point when a recording medium on which 
the image file is recorded is inserted into a reproducing 
apparatus, the user can immediately identify contents 
of the image file. Furthermore, display of the title frame 
is not automatically effected but may be started by a us- 
er's instruction. 

[0076] Referring to Fig. 16, decoding and displaying 
of a title frame are performed in the following way: When 
reproduction of a title frame is started, a file containing 
the title frame is read out according to the file name 84 
(step S50). This file may be either a file of interest or a 
different file. Here, it Is determined what a coding system 
of a read-out file is. 

[0077] Next, encoded data of an I frame Indicated by 
the title reference frame position 86 Is read out (step 
S52). The encoded data Is decoded (step S54). Then, 
it is determined whether or not the decoded frame Is af- 
ter the frame indicated by the title reference frame po- 
sition 86 in the order of position (step S56). If a deter- 
mination result is "NO," encoded data in the next frame 
is read out (step S62), the control returns to step S54. 
By doing so, data are progressively read out up to the 
frame Indicated by the title reference frame position 86. 
If a determination result in step S56 is "YES," decoded 
data is displayed (step S58). 

[0078] In succession, it is determined in step S60 
whether or not a frame in display is a frame indicated by 
the title tail frame position 90. If a determination result 
is "NO, 0 the control goes to step S64. Data in the next 
frame Is read out in step S64 and successively decoded 
(step S66). Subsequent to this, the control returns to 
step S58 and thereafter, frames Including a frame indi- 
cated by the title tail frame position 90 at the last place 
are sequentially reproduced/displayed. If a determina- 
tion result in step S60 is "YES," the process is terminat- 
ed. 

[0079] Note that though not shown, if a file specified 
by the file name 84 is a still picture file, it is found Imme- 
diately when the file is read out (step S50), therefore, 
an image has only to be decoded and displayed. 
[0080] According to this embodiment, as described 
above, the following process can be effected such that 
title frame information is provided to a multimedia infor- 
mation file, and a still picture or a moving picture in mul- 
timedia information thereof, or a still picture or a moving 
picture of a different ble can be decoded/displayed as a 
title image expressing contents of the multimedia infor- 
mation file according to the title frame information. 
Hence, any user can understand contents of a file with 
ease. 

[0081 ] In the first embodiment described above, a still 
picture or a series of moving pictures can be specified 
as a title frame. It is convenient, however, that not only 
one still picture or a series of moving pictures, but also 



a plurality of still pictures or a plurality of moving picture 
sequences can be specified as a title frame, If possible. 
[0082] Moreover, in the first embodiment, only infor- 
mation on a position of a title frame is stored in title frame 
5 Information. In this case, for example, if a different file 
is deleted or moved into a different place after the dif- 
ferent file is specified, there is a risk that the title frame 
cannot be read out. 

[0083] In a second embodiment described below, 
w such a problem is considered: A plurality of still pictures 
or a plurality of moving picture sequences can be spec- 
ified as a title frame and in addition, even when a differ- 
ent file Is specified as a title frame and the different file 
Is deleted, the title frame can be decoded without caus- 
es jng any problem. To be brief, in an apparatus of the sec- 
ond embodiment, the above described problems are 
solved by enabling provision of a plurality of parts each 
corresponding to the management heading 32 of the 
first embodiment and storage of an image data itself 
20 constituting a corresponding title frame in the parts each 
corresponding to the management heading 32. 
[0084] Referring to Fig. 1 7, an image managing ap- 
paratus 1 80 according to the second embodiment is dif- 
ferent from the image managing apparatus 50 of the first 
2S embodiment shown in Fig. 3 in that it includes a title 
frame analyzing/generating section 1 90 including a title 
file name storing section 70; a title reference frame po- 
sition storing section 72; and a title frame position stor- 
ing section 74, as well as: a bit stream stoning section 
30 1 92 extracting a bit stream constituting a title image from 
a file from which a title is extracted and encoding the bit 
stream to store and output the encoded bit stream in- 
stead of the title frame analyzing/generating section 62 
of Fig. 3; and that an Index inf ormation attaching section 
35 194 for storing the bit stream outputted from the bit 
stream storing section 192 in title frame information to 
attach the bit stream to a multimedia information file is 
included instead of the title dame information attaching 
section 64 of Fig. 3. 
40 [0085] The other elements of the image managing ap- 
paratus 180 are the same as corresponding elements 
of the image managing device 50 shown in Fig. 3. The 
corresponding elements are labeled with the same ref- 
erence numerals. Their names and functions are the 
45 same in Figs. 3 and 17. Hence, detailed description 
thereof is not repeated here. 

[0086] A bit stream extracted/stored by the bit steam 
storing section 192 may be any of the following: all of 
specified files, all of data obtained by decoding all data 

so included in a specified file, data obtained by re-encoding 
part or all of a specified file according to a different en- 
coding mode and part of data of the user. 
[0087] Fig. 1 8 shows a format of a title frame specify- 
ing portion of a multimedia information file of the second 

55 embodiment. The title frame specifying portion includes 
the number of title elements. The number of title ele- 
ments indicates the number of title frames specified by 
the title frame specifying portion. 
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[0088] The number of title elements are followed by 
the same number of pieces of title frame specifying in- 
formation. 

[0089] Title frame specifying information includes; a 
reference/embedding flag indicating whether the title 
frame specifying information is constituted of informa- 
tion for referring to a title dame, or the title frame itself 
embedded in the title dame specifying information; and 
title frame information whose contents are different ac- 
cording to a value of the reference/embedding flag. 
[0090] When a reference/embedding flag Is of a value 
indicating "reference," a title frame information, as In the 
case of the first embodiment includes: a title name; a 
title reference frame position; a title leading frame posi- 
tion; and a title tail frame position. When a reference/ 
embedding flag Is of a value indicating "embedding," a 
title frame information includes: a embedding length in- 
dicating a length of a title frame embedded in the title 
frame information; a coding system information specify- 
ing a coding system of an embedded title frame; and a 
bit stream constituting a title frame itself. 
[0091 ] Figs. 1 9 and 20 show an example structure of 
a multimedia Information file according to the second 
embodiment. Referring to Figs. 19 and 20, the multime- 
dia Information file 200 Includes: a title frame specifying 
portion 210; and a multimedia data constituted of I 
frames and P frames. 

[0092] The title frame specifying portion 21 0 includes: 
the number of title elements 212; first title frame infor- 
mation 214; second title frame information 21 6; and third 
title frame information 218. In this example, a number 
"3- Is stored in the number of title elements 212 and, 
according to the number "3", three title frame informa- 
tion parts constituted of the first to third title frame infor- 
mation 214 to 21 8 are provided. The first title frame in- 
formation 214 refers to first title frames 224 consisting 
of two P frames and one I frame. The third title frame 
Information 21 8 refers to third title frames 220 consisting 
of two P frames. The second title Information 216 in- 
cludes a title frame embedded therein as described lat- 
er. 

[0093] Referring particularly to Fig. 20, the first title 
information 214 includes: a first reference/embedding 
flag 230; a first title file name 232; a first title reference 
frame position 234; a first title leading frame position 
236; and a fast title tail frame position 238. The first ref- 
erence/embedding flag 230 stores a value indicating 
"reference." The first title file name 232 stores NULL. 
The fast title reference frame position 234 stores a po- 
sition of the second I frame prior to the leading P frame 
of the first title frame 224. The first title leading frame 
position 236 stores an offset between the leading P 
frame of the first title frame 224 and the above described 
I frame. The first title tail frame position 238 stores an 
offset from a position of the leading P frame of the first 
title frame 224 to a position of the last I frame thereof. 
Contents of the datas are the same as those described 
in connection with the first embodiment. Hence, detailed 



description thereof is not repeated here. 

[0094] The third title frame information 218 as well is 

similar to the first title frame Information 214. 

[0095] In contrast, the second title frame information 

5 216 includes: a second reference/embedding flag 250; 
a coding system information 252; and an embedded title 
frame 254. A value of the second reference/embedding 
flag 250 is a value expressing "embedding." The coding 
system information 252 is information specifying a cod- 

10 jng system of the embedded title frame 254, The em- 
bedded title frame 254 may be either data obtained by 
re-encoding part of data of the title frame specifying por- 
tion 210 itself or data obtained by encoding contents of 
a different file. The coding system this time is required 

is to coincide with a coding system shown in the coding 
system information 252. 

[0096] By preparing the title frame specifying portion 
210 in such a format, contents of the title frame speci- 
fying portion 210 can be expressed with a plurality of 

20 title images. Hence, contents of a multimedia informa- 
tion file is advantageously easier to understand than in 
the case of the first embodiment. Furthermore, in the 
second embodiment, a bit stream expressing an image 
of title frame can be stored in title frame Information. 

25 Hence, when a different file is specified as a title frame, 
contents of a multimedia information file can be correctly 
displayed even if the different file is deleted or moved. 
Moreover, since a coding system for a bit stream can be 
specified, an information amount of a title frame can be 

30 suppressed smalt with a coding system having a higher 
compression ratio even when an original image consti- 
tuting the title frame is large and thereby, has a large 
information amount. In this case, a title frame is not nec- 
essary to be of a high quality image since it has only to 

35 be understood what contents of a multimedia informa- 
tion file are. 

[0097] According to the present invention, as de- 
scribed above, in a case where a title frame expressing 
contents of a multimedia file Is prepared, even a frame 

40 other than an I frame can be specified as a title frame. 
Furthermore, since not only a still picture, but also a 
moving picture can be specified as a title frame, con- 
tents of a file can be identified with more ease. 
[0098] Besides, when a plurality of title frames can be 

<5 specified, contents of a multimedia file can be ex- 
pressed in a variety of ways; therefore, the contents 
thereof is understandable with more ease. Moreover, by 
embedding a bit stream of an image of a title frame in 
title frame information itself, a different file can be spec- 

50 if led as a title frame such that the title frame can be cor- 
rectly displayed even when the different file Is deleted. 

Industrial Applicability 

55 [0099] According to an image managing apparatus 
and an image managing method of the invention, as de- 
scribed above, contents of many of multimedia files can 
be identified with ease by any person using display of a 
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title frame, wherein there is no limitation on a title frame 
which can be specified. Hence, the image managing ap- 
paratus and the image managing method are suitable 
for file management in many fields in which there is de- 
mands for managing multi-media information, such as 
a private multimedia information file management, med- 
ical image file management, file management in broad- 
casting business and multimedia data file management 
required for various research fields as an assistant tool 
for a research. 



Claims 



io 5. 



1 . A method of managing a multimedia file managing 
said multimedia file with index information, multime- 
dia data of said multimedia file being able to be 
managed in each prescribed management unit, in- 
cluding the steps of: 

generating said Index information including a 
source identifier expressing a source having 
one or more of siald management units associ- 
ated with said multimedia file as a title frame, 
positions of a leading frame and tail frame of 
said title frame In said source, and a position of 
a reference frame for decoding said leading 
frame; and 

recording said index information onto a record- 
ing medium, attaching said index information to 
said multimedia file. 

2. A managing method for a multimedia file managing 
said multimedia file with index information, multime- 
dia data of said multimedia file being able to be 
managed in each prescribed management unit, in- 
cluding the steps of: 

causing a user to specify one or more of said 
management units associated with said multi- 
media file as a title frame; 
generating index information in which a bit 
stream obtained by encoding a specified title 
frame is embedded; and 
recording said index information onto a record- 
ing medium, attaching said index Information to 
said multimedia file. 

3. The managing method for a multimedia file accord- 
ing to claim 2, wherein said prescribed manage- 
ment unit is a frame of an image. 

4. The managing method for a multimedia file accord- 
ing to claim 1 or 2, wherein 

said step of generating Index information in- 
cludes a step of generating a plurality of pieces 
of index information and 



15 



20 



23 



30 6. 



35 



40 



45 



50 



55 



said recording step includes a step of recording 
said plurality of pieces of index information and 
information for specifying the number of said 
pieces of Index information onto a recording 
medium, attaching said plurality of pieces of in- 
dex Information and said information for speci- 
fying the number of said pieces of Index infor- 
mation to said multimedia file. 

The managing method for a multimedia file accord- 
ing to claim 1 , further including the steps of: 

causing a user to specify one or more of man- 
agement units associated with said multimedia 
file as a title frame; and 
generating second index information in which 
a bit stream obtained by encoding a specified 
title frame is embedded, 
wherein said recording. step including a step of 
recording said Index Information and said sec- 
ond Index information onto a recording medium 
together with flags Indicating kinds of said index 
information and said second Index information, 
respectively, attaching said Index Information 
and said second index information to said mul- 
timedia file together with said flags indicating 
kinds of said Index inf ormatlon and said second 
index information. 

A managing apparatus for a multimedia file manag- 
ing said multimedia file with index information, mul- 
timedia data of said multimedia file being able to be 
managed in each prescribed management unit, in- 
cluding: 

an Index information generating section gener- 
ating index information including a source iden- 
tifier expressing a source having one or more 
of said management units associated with said 
multimedia file as a title frame, positions of a 
leading frame and tail frame of said title frame 
in said source and a position of a reference 
frame for decoding said leading frame; and 
an index information attaching section record- 
ing said Index information onto a recording me- 
dium, attaching said index information to said 
multimedia file. 

A managing apparatus for a multimedia file manag- 
ing said multimedia file with index information, mul- 
timedia data of said multimedia file being able to be 
managed in each prescribed management unit, in- 
cluding: 

a frame specifying section causing a user to 
specify and extract one or more of said man- 
agement units associated with said multimedia 
file as a title frame; 
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an index information generating section gener- 
ating index information in which a bit stream ob- 
tained by encoding an extracted title frame is 
embedded; and 

an index information attaching section record- s 
ing said index information onto a recording me- 
dium, attaching said index information to said 
multimedia file. 

8. The managing apparatus for a multimedia file ac- w 
cording to claim 6 or 7, wherein said multimedia file 

is an image file. 

9. The managing apparatus for a multimedia file ac- 
cording to claim 8, wherein said prescribed man- '* 
agement unit is a frame of an image. 

10. The managing apparatus for a multimedia file ac- 
cording to claim 6 or 7, wherein said Index informa- 
tion generating section generates a plurality of piec- 20 
es of index information and 

said index information attaching section 
records said plurality of pieces of index information 
and information for specifying the number of said 
pieces of index Information onto a recording medi- 25 
urn, attaching said plurality of pieces of index infor- 
mation pieces and said Information for specifying 
the number of said index information pieces to said 
multimedia file. 

30 

11. The managing apparatus for a multimedia file ac- 
cording to claim 6, wherein said index information 
generating section generates said index Informa- 
tion including said source identifier specifying a title 
frame having one or more of said management units 35 
in said multimedia file, positions of a leading frame 
and tail frame of said title frame and a position of a 
reference frame for decoding said leading frame. 

12. The managing apparatus for a multimedia file ac- <o 
cording to claim 6, wherein said index information 
generating section generates said index informa- 
tion including said source identifier specifying a title 
frame having one or more of said management u nits 

in a second multimedia file different from said mul- 45 
timedia file, positions of a leading frame and tail 
frame of said title frame and a position of a refer- 
ence frame for decoding said leading frame. 

13. The managing apparatus for a multimedia file ac- so 
cording to claim 6, further including: an index Infor- 
mation specifying section causing a user to specify 
one or more of said management units associated 
with said multimedia file as a title frame, 

wherein 55 

said index information generating section gen- 
erating second index information in which a bit 



stream obtained by encoding a specified title 
frame is embedded and 
said index information recording section re- 
cording said index information and said second 
index information onto a recording medium to- 
gether with flags indicating kinds of said index 
information and said second index information, 
respectively, attaching said index Information 
and said second index information to said mul- 
timedia file together with said flags indicating 
kinds of said index information and said second 
index Information. 
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